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Background: Peptic ulcer perforation (PUP) constitutes a unique situation characterized by severe pain,
leading almost every patient with this complication to seek help in the hospital. However, clinical fea-
tures of PUP in elderly patients are different from those of young or in adult patients; indeed, symptoms
of PUP may be atypical in old age.
Materials and methods: This was a retrospective study of patients who underwent emergency surgery for
PUP between 2002 and 2012. The patients were divided into two age groups. Medical conditions of the
patients that may have had an effect on the perforation, such as age, gender, concomitant disease, use of
drugs, presence of Helicobacter pylori infection, characteristic of pain (vague abdominal pain or severe
epigastric pain), smoking status, and duration symptoms at the time of admission, were evaluated.
Results: A total of 261 patients were included in this retrospective study. Group I (n ¼ 202) was composed
of adults (age <65 years), Group II (n ¼ 59) was composed of geriatric patients (age 65 years). Male
dominancy was observed in both groups. Primary closure of the perforation was the most common
procedure performed. Hypertension (18.3 % and 52.5%, respectively), and diabetes mellitus (11.9% and
15.3%, respectively) were the most frequent comorbidities in both groups, whereas mortality and
morbidity rates were higher in elderly group.
Conclusions: PUP is a serious condition, particularly in geriatric age requiring emergency surgical man-
agement. Primary closure of the perforation was the most common procedure performed in our series.
Copyright  2013, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).1. Introduction
The developed world is experiencing a demographic transition
in which the proportions of people in the oldest age groups are
increasing, and the proportions in the youngest age groups are
decreasing.1 The deﬁnition of “elderly” varies among different
studies, but most authors deﬁne patients older than 65 years as
elderly. Abdominal pain is a common occurrence in the elderly
patients and poses a difﬁcult challenge for the emergency physi-
cian. Since the mean age of the population is increasing, acute
abdominal pain in the elderly is becoming more signiﬁcant and
important for the physician.2 Peptic ulcer remains a common dis-
ease worldwide, and although its incidence has decreased, perfo-
ration is still a common problem in all age groups.3,4ﬁnancial interests related to
uriyet Üniversitesi Tıp Fakül-
.
kakin).
iwan Society of Geriatric Emergenc
ecommons.org/licenses/by-nc-nd/4In the elderly, not only do Helicobacter pylori infection (HPI) and
nonsteroidal anti-inﬂammatory drug (NSAID) use play a key role in
the pathophysiology of peptic ulcer perforation (PUP), but also the
presence of concomitant diseases (such as coronary artery disease,
diabetes mellitus, chronic obstructive pulmonary disease, chronic
renal insufﬁciency, hypertension, congestive heart failure, and
multidrug therapy for these concomitant diseases) have been
identiﬁed as signiﬁcant risk factors for PUP in old age. It is probable
that other factors, including a reduction in the gastric and duodenal
mucosal barrier that may occur with aging (as a result of decreased
mucosal blood ﬂow, gastric mucus, bicarbonate secretion, or cell
proliferation), are responsible for the increasing incidence of peptic
ulcers that are observed in old age.5
PUP constitutes a unique situation characterized by severe pain,
leading almost every patient with this complication to seek help in
the hospital.6 However, clinical features of PUP in elderly patients
are different from those in young adults; indeed, symptoms of PUP
may be atypical in old age.
On the basis of criteria that have remained invariable for de-
cades, such patients are, as a rule, treated urgently. There is still ay & Critical Care Medicine. Published by Elsevier Taiwan LLC. This is an open access
.0/).
Peptic Ulcer Perforation in Elderly 199debate regarding the proper management of PUP.7,8 A variety of
therapeutic approaches have been offered for the treatment of PUP
in the literature, such as nonoperative management, laparoscopic
repair, and upper midline laparotomy.9,10 However, the routine
treatment for perforated peptic ulcer still seems to be by upper
laparotomy, representing the main motive for reviewing the
literature.11,12
This study was organized to evaluate PUP in elderly patients by
considering the medical conditions of the patients, choice of
operative procedure, and reveal differences between older and
younger patients with PUP.Table 1
The demographic and clinical features of patients.
Group I (n ¼ 202) Group II (n ¼ 59) p*
Age 38.53  13.56 72.45  5.87
Sex: female/male 31/171 (1/5.5) 13/46 (1/3.5) 0.156
NSAID 24 (11.9) 14 (23.7) 0.023
Presence of HPI 161 (79.7) 19 (32.2) 0.001
Comorbidities
CAD 12 (5.9) 9 (15.2) 0.026
DM 24 (11.9) 9 (15.3) 0.313
COPD 16 (7.9) 7 (11.9) 0.242
CRI 8 (4.0) 3 (5.1) 0.470
HTN 37 (18.3) 31 (52.5) 0.001
CHF 3 (1.5) 2 (3.4) 0.063
Smoking status 78 (38.6) 18 (30.5) 0.163
Duration of symptoms (d) 1.04  0.23 1.31  0.49 0.001
Epigastric pain 195 (96.5) 47 (79.7) 0.001
Duration of preoperative
hospitalization (h)
1.44  0.61 2.05  1.54 0.700
Antiulcer drug 31 (15.3) 10 (16.9)
Proton pump inhibitor 19 (9.4) 7 (11.8) 0.4522. Materials and methods
After approval from the Institute Ethics Committee, a retro-
spective study was carried out of patients who underwent emer-
gency surgery for PUP between January 2002 and May 2012 in the
Department of Surgery, Faculty of Medicine, Cumhuriyet University,
Sivas, Turkey. Patients with perforated gastric cancer were
excluded. The policy of PUP treatment in the department was to
perform primary closure of the perforation and omental grafting,
except if there was concomitant bleeding or gastric outlet
obstruction. Gastrectomy could be performed in the case of
perforated proximal gastric ulcer or large perforated ulcer (diam-
eter >20 mm). No intra-abdominal drain was placed. Intravenous
antibiotics were usually given for 4e5 days following the surgery.
Standard postoperative care was provided to each patient, and
patients were discharged from the hospital if they had no fever and
if they had a good appetite and good ambulation. H. pylori eradi-
cation with a 1-week triple-drug regimen was routinely given to
every patient undergoing primary closure and omental grafting. All
patients were scheduled for follow-up at 30 days after the
operation.
Patients with PUP were divided into two groups based on age.
Any medical conditions of the patients that may have had an effect
on the perforation, such as age, gender, concomitant disease, use of
antiulcer drugs, use of NSAIDs, presence of HPI, characteristic of
pain (vague abdominal pain, or severe epigastric pain), smoking
status, and duration symptoms at the time of admission were
evaluated. H. pylori status was determined by taking biopsies per-
ioperatively. Giemsa stain was used in pathological specimens for
the identiﬁcation of H. pylori. The conditions that may had an effect
on pre- and postoperative outcomes, such as pain characteristics
(typical intense sudden onset epigastric pain or vague abdominal
pain), duration of preoperative hospitalization, operative procedure
(primary repair such as simple suture with or without omental
patch, or deﬁnitive surgery such as antrectomy and gastro-
duodenostomy, antrectomy and gastrojejunostomy, and subtotal
gastrectomy and gastrojejunostomy), operative time, the American
Society of Anesthesiologists (ASA) score,13 duration of total hospi-
talization, and postoperative morbidity and mortality rates were
also evaluated.H2 blockers 11 (5.9) 3 (5.1)
ASA
I 145 (71.8) 7 (11.9)
II 37 (18.3) 31 (52.5)
III 12 (5.9) 15 (25.4)
IV 5 (2.5) 5 (8.5) 0.001
V 3 (1.5) 1 (1.7)
Data are presented as n (%) or mean  SD.
Group I was composed of adults aged <65 years and Group II of geriatric patients
aged 65 years.
*Chi-square test, and ManneWhitney U test were used.
ASA ¼ American Society of Anesthesiologists; CAD ¼ coronary artery disease;
CHF ¼ congestive heart failure; COPD ¼ chronic obstructive pulmonary disease;
CRI ¼ chronic renal insufﬁciency; DM ¼ diabetes mellitus; HPI ¼ Helicobacter pylori
infection; HTN ¼ hypertension; NSAID ¼ nonsteroidal anti-inﬂammatory drugs.2.1. Statistics
All statistical analyses were performed using the SPSS statistical
package for Windows version 14 (SPSS, Inc., Chicago, IL, USA).
Values are given as mean  standard deviation, and values in
parenthesis show percentages (sex was given as male female ratio).
ManneWhitney U and Chi-square tests were used for dual com-
parisons between groups where appropriate. Multivariate logistic
regression analysis was performed to evaluate whether age is an
independent factor of morbidity and mortality. A p-value < 0.05
was considered to be signiﬁcant.3. Results
A total of 261 patients met inclusion criteria for the study and
were included in this retrospective study. Group I (n ¼ 202) was
composed of patients younger than 65 years, Group II (n ¼ 59) was
composed of patients aged 65 years or older. Demographic pa-
rameters and comorbidities of the patients are exhibited in Table 1.
The eldest patient was age 85 years in Group II and the youngest
was age 16 years in Group I. There was no statistically signiﬁcant
difference between groups in terms of sex distribution, although
male dominancy was detected in Group 1 (female/male: 1/3.5) and
Group 2 (female/male: 1/5.5). Hypertension (18.3% and 52.5%,
respectively), and diabetes mellitus (11.9% and 15.3%, respectively)
were the most frequent comorbidities in both groups, whereas
coronary artery disease (p ¼ 0.026) and hypertension (p ¼ 0.001)
were signiﬁcantly higher in Group II. There are signiﬁcant different
between young adult and elderly in prescription of NSAIDs and HPI.
Smoking was more common in Group I, although no statistically
signiﬁcant difference was detected between groups.
Preoperative outcomes including duration of symptoms prior to
admission (days), characteristics of pain, duration of preoperative
hospitalization (time required for diagnosis and preoperative
evaluation, in hours), use of antiulcer drugs, ASA scores, and the
presence of HPI are outlined in Table 1.While duration of symptoms
prior to admissionwas detected shorter in Group I (p ¼ 0.001) than
in Group II, duration of preoperative hospitalization was similar.
Vague abdominal pain was detected more in Group II (21.3%) when
compared to Group I (3.5%). There were no differences between
groups in terms of antiulcer drug use. While ASA scores were
higher in Group II (p ¼ 0.001) when compared to Group I, HPI was
detected less frequently in the elderly group (p ¼ 0.001).
Operative outcomes including type of operation and operative








Operative procedure, Primary 186 (92.1) 57 (96.6)
Simple closure with omental patch 172 (85.1) 53 (89.8)
Simple closure without omental patch 14 (6.6) 4 (6.8)
Deﬁnitive 16 (7.9) 2 (3.4)
Antrectomy þ gastroduodenostomy 2 (1) 0
Antrectomy þ gastrojejunostomy 12 (5.9) 2 (3.4)
Subtotal gastrectomy þ
gastrojejunostomy
2 (1) 0 0.182
Operative time (min) 49.40  22.26 55.03  21.18 0.038
*Chi-square test and ManneWhitney U test were used.
A.K. Gokakin et al.200between groups in operative outcomes, however deﬁnitive surgery
was performed more in the younger group.
Surgical complications were reported as Grades IeV according
the DindoeClavien classiﬁcation,14 and surgical complications in
total were more frequent in the elderly group (p ¼ 0.017). Post-
operative outcomes including duration of total hospitalization,
morbidity, and mortality rate are listed in Table 3. Duration of total
hospitalizationwas detected as being shorter in Group I (p¼ 0.001)
when compared to Group II. There was no difference between
Group I and Group II in terms of morbidity, except wound prob-
lems, which were higher in Group II (p ¼ 0.04). Urinary and pul-
monary complications were more frequent in elderly patients, but
no statistical signiﬁcance was found. Overall mortality was 5.4%
(n ¼ 14), whereas mortality was higher in Group II (p ¼ 0.004)
when compared to Group I. By contrast, age was found to be an
independent factor of morbidity (p ¼ 0.02) and mortality
(p ¼ 0.007).
4. Discussion
In this new century, general surgeons have also become geriatric
surgeons. Individuals aged 65 years and older now represent more
than half of the average general surgical practice. Emergency op-
erations are a source of signiﬁcant morbidity and mortality in older
patients. Although outcomes after elective operations are similar in
younger and older patients, elderly patients have higher rates of
death and complications after emergency operations.15
Even though there has been a recent decline in the incidence of
peptic ulcer disease (PUD), the number of patients with compli-
cated PUD, such as ulcer perforation, remains constant.7,16 This has
triggered a worldwide controversy regarding the optimal method
of surgical repair, with discussion focused on simple closurewith or
without omental patch and gastric resection, and particular focus
on older patients with more comorbidities.16e18Table 3
Postoperative outcomes.
Characteristic Group I (n ¼ 202) Group II (n ¼ 59) p*
Duration of total
hospitalization (d)
4.96  0.80 5.61  1.36 0.001
Morbidity
Pulmonary complications 19 (9.4) 7 (11.9) 0.277
Wound problems 13 (6.4) 5 (8.5) 0.04
Urinary infection 13 (6.4) 4 (6.8) 0.852
DindoeClavien grade
I 24 (11.8) 16 (27.1)
II 32 (15.8) 11 (18.6)
III a/b 2 (0.09) 3 (0.5)
IV a/b 4 (0.19) 5 (0.8)
V 6 (3.0) 8 (13.5) 0.017
Mortality 6 (3.0) 8 (13.5) 0.004
Data are presented as n (%) or mean  SD.
*Chi-square test and ManneWhitney U test were used.We found that PUP was more common in men (83.1%) than in
women and that the men in this series were younger than the
women. These ﬁndings have also been observed by other in-
vestigators.4,19e22 A possible explanation for these ﬁndings may be
that some behaviors (such as smoking and drinking alcoholic bev-
erages) aremore frequentamongmen, thus increasing the riskofPUD
andPUP, especially inyoung adults.However, there is recentevidence
that the incidence of PUP has risen among the elderly,23 which could
be due in part to increasing use of NSAIDs andmultidrug therapy for
concomitant disease in this population.19 The percentage of patients
aged >65 years in our study was 22.6% (n ¼ 59) and 23.7% of them
were using NSAIDs. Also, 42 (68.8%) of them were taking multidrug
therapy for concomitant disease at the time of admission.
The symptoms and signs in older patients are frequently milder
and less speciﬁc than inyounger adultswith the samedisease.2,17,19,24
Secondly, history taking may also be affected by cognitive impair-
ment due to old age. The interview process may be lengthened
because of communication barriers (such as hearing impairment,
dementia, or psychiatric disorder).2 In our study, duration of symp-
toms prior to admissionwas longer in the elderly group, possibly due
to the reasonsmentioned above. Also, vague abdominal pain instead
of intense epigastric pain was found to be more common in elderly
group. By contrast, duration of preoperative hospitalization prior to
surgery was found to be similar in both groups.
The most commonly used preoperative clinical prediction rule
worldwide is the ASA score.13 The ASA scores were higher in the
elderly group as expected; however, the ASA score is not developed
within PUP patients and only accounts for the premorbid status.
Also, the ASA score has been criticized for its subjectivity and the
wide interobserver variability.25 Thus, it is hard to interpret the
effect of ASA score in outcomes of older patients. The prevalence of
HPI in patients with peptic ulcer aged over 65 years has been re-
ported in various ranges.5,26 We found HPI in 32.2% of our patients
in Group II, and 79.7% of our patients in Group I. This difference was
statistically signiﬁcant (p ¼ 0.001).
Conservative (nonoperative) treatment is known as the Taylor
method and consists of nasogastric aspiration, antibiotics, intra-
venous ﬂuids, and, nowadays, H. pylori triple therapy.27,28 However,
in elderly patients, particularly those aged >70 years, conservative
treatment is unsuccessful with a failure rate as high as 67%.29,30
Thus, none of patients in either group underwent nonoperative
treatment in our department.
Reasons for decline in deﬁnitive ulcer surgery are: lower
recurrence rate of PUP because of good results of HPI eradication
and elimination of NSAID use. Also, patients nowadays operated for
PUP are older with higher surgical risk, which makes them less
suitable candidates for deﬁnitive ulcer surgery.31 Simple suture
with or without omental patch was our choice in 93.1% of patients,
and deﬁnitive surgery rate was lower in Group II.
Drawbacks of laparoscopic repair are a prolonged operating
time, higher incidence of reoperations due to leakage at the repair
site and a higher incidence of intra-abdominal collection secondary
to inadequate lavage.32,33 We prefer laparotomy in our cases due to
the reasons mentioned above.
Prolonged operative time may be a risk factor for mortality and
morbidity, more resource use, and also delayed the return to
postoperative oral food intake,34 and this may be the reason for the
higher morbidity and mortality rate in the elderly group when
compared to the younger group in our current study.
In conclusion, PUP is a serious condition, particularly in geriatric
patients, requiring emergency surgical management. Primary
closure of the perforation was the most common procedure per-
formed in our series. It seems that surgery for PUP will continue to
be a challenging problem especially in the older population due to
the increase of morbidity and mortality rates.
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